Evolutionary origins of bacterial bioluminescence.
In bacteria, most genes required for the bioluminescence phenotype are contained in lux operons. Sequence alignments of several lux gene products show the existence of at least two groups of paralogous products. The alpha- and beta-subunits of bacterial luciferase and the non-fluorescent flavoprotein are paralogous, and two antennae proteins (lumazine protein and yellow fluorescence protein) are paralogous with riboflavin synthetase. Models describing the evolution of these paralogous proteins are suggested, as well as a postulate for the identity of the gene encoding a protobioluminescent luciferase.